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There has been but little study of the process of decom-
position of the other compounds in plants. Part, if not all,
of the sulphur is known to appear as sulphate, and some
of the phosphorus as phosphate. It is certain that the
plant constituents decompose, for there is no sign of their
accumulation in the soil They may exert transitory effects,
but there is nothing to show permanent continuance. The
toxic conditions which cause trouble in working with pure
cultures of organisms in specific cultures media do not, so far
as is known, arise in the soil. All attempts to find bacterio-
toxins or plant toxins in normal soils have failed. The pro-
duct toxic to one organism seems to be a useful nutrient
to another, and so the mixed population keeps the soil
healthy for all its members.
There is little precise knowledge as to the part played
by the different members of the soil population in bringing
about these changes.
We know in a general way that earthworms effect the
distribution of the plant""'residues in the soil, and serve to
disintegrate them; there is no evidence, however, that
they play any indispensable part in the decomposition.
Many root and other fragments do not go through this
process ; observation shows that fungi can force a way in,
and they may be followed by nematodes which continue the
disintegration. Possibly some of the flagellates help, and
certainly the bacteria do. After that nothing is certain.
We cannot, with certainty, assign any particular reaction
in the decomposition to any specific organism, with the
exception of the oxidation of the phenolic substances, the
conversion of ammonia to nitrite and nitrate, and the fixa-
tion of nitrogen. With these exceptions many organisms
seem capable of bringing about the reactions, and indeed
some of the reactions may be purely chemical and indepen-
dent of biological agencies.
The relationships between the soil population and soil
fertility are readily stated in general outline, but they
are by no means clear cut when one comes to details ;